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1. SCOPE 

1. 1 Specification Scope. - This specification generally defines the ground 
operations required: (1)  to prepare  the Apollo spacecraf t  for flight, ( 2 )  to 
monitor and evaluate Apollo crew and spacecraf t  performance p a r a m e t e r s  
during the var ious  miss ions ,  and ( 3 )  to re t r ieve  the c rew and command 
module af ter  touchdown. 

1. 2 Ground Operations Objective. - 
l ish functional requirements  and delineate provisions for ground se rv ices  
necessa ry  to support  spacecraf t  miss ions  so that a high probability of 
miss ion  success  is a s su red .  

The overal l  objective shal l  be to es tab-  

1 .  3 Specification Organization. - The Apollo General  Requirements  a re  
contained within three separa te  specifications a s  follows: 

P re l imina ry  Apollo Mission Requirements  SID 62-700-1 

P re l imina ry  Apollo Spacecraft  Requirements  SID 62-700-2 

P re l imina ry  Apollo Ground Operations Requirements  SID 62-700 -3  

1. 3.  I Specification Relationship. - The Apollo specifications relationship 
i s  shown in F igure  1. 

2. A P P L I C A B L E  DOCUMENTS 

2. 1 Applicability. - 
date of contract  form a par t  of this specification to the extent specified 
h c r e in. 

The following documents of the i ssue  in effect on the 

SPEC IF  I C  A TIONS 

North American Aviation, Inc. , Space and Information Systems 
Di vi  sion 

SID 6 2 - 7 0 0 - 1  Pre l iminary  Apollo Mission Kcquiremcnts 
Specification 

SID 6 2 - 7 0 0 - 2  Pre l iminary  Apol lo  Spacecraft  Requirements  
Specific a t ' ion 
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Manual ground checkout equipment, which may be used in  conjunction 
with the automatic checkout equipment, shal l  be capable of qualitatively 
determining the.functiona1 s ta tus  of: (1) individual, ( 2 )  combined, and 
( 3 )  integrated spacecraf t  operational sys tems.  

leak detection, tank dehumidification, and emergency equipment operation. 
The automatic servicing equipment shal l  be capable of operating with auto- 
mat ic  checkout equipment programmed in a predetermined Operational 
sequence. 
independently o r  with the manual  checkout equipment. 

3 .  2. 3 Ground Handling Equipment. - 

The manual  se rv ice  equipment shal l  be capable of operating 

Ground handling equipment sha l l  be 

for  functional simulation of complete modules and substitution of spacecraf t  
destruct ive devices for the purpose of operational checkout verification. 
Additional auxiliary equipment shall include an  extensive intercommunica-  
tions network consisting of a closed television monitoring c i rcu i t  a t  A'MR, 

3. 2. 4. 1 
to check out the functional interfaces  between the spacecraf t  modules a s  
requi red  i n  var ious  a r e a s  a t  NAA-S&ID and a t  A M R .  
ver i fy  the functional compatibility of the spacecraf t  modules before the 
actual  mating operations.  

3 . 2 . 4 . 2  Destructive Devices Substitution Equipment. - Substitution equip- 
men t  for  destruct ive devices shall be used to check out the operational 
capability of the Explosive Bridge Wire (EBW) sys tem and the f i r ing re lays  
and cable s y s t e m s  for the various functional explosive sys t ems  i n  the 
spacecraf t .  
a r c  not installed i n  the space vehicle during checkout verification. 

3.2.4.  3 Intercommunications Checkout Network. - This network sha l l  
support  the checkout operations.  
p e r m i t  observation of checkofit tes ts  in var ious a r e a s .  
observat ion a r e a  shal l  pe rmi t  overall  a s s e s s m e n t  of the checkout t e s t s  
being conducted. 
Cameras  and moni tors  in remote o r  hazardous a r e a s  to the cen t r a l  

Substitution Equipment. - Substitution equipment shal l  be provided 

This equipment shal l  

This  substitution equipment is necessa ry  when the pyrotechnics 

A closed c i rcu i t  television network shal l  
A cent ra l  control  

Multiplex t ransmission sha l l  be provided f rom television 



. in  intcrcorni.liunicaticins system s h a l l  Lcb provided  a t  N.4.4-SkrID and 
a t  ) \MR.  I cent ra l  :\hlR control a r e a  shall  b c  1inkc.d with thc major  
oper.itiuns1 facil i t ics,  t l i e  Operations and  Chcckout Huilding, tlic Vert ical  
Asscnibly Duildinq, the Launch Control Cc.ntcr, and ccr ta in  rcniotc tes t  
s1tc.s. Voice c.oinniiinicatiun shall be pro\*idcld for thc necessary  
roordination of ;icti\*itic.s. A conference voice systcni shall  be pro\-ided 
for  tlircct contact behvcen the Launch Control Ctsntrr and the c rew in the 
spacecraf t .  Other conference nctworks shal l  bt, provided A S  rcquircd.  

Provis ion shal l  be made for d i r ec t  dialing and communication using 
standard tclephnnc facilities w h c n  nccessary.  
shall  bc proviclctl i n  specified a r p a s  and bui lc l in<s  for ccr ta in  rcquircd uses .  

5 .  2. 4. 3 Optical alinenient equipment 
slinll t)c* provided to properly aline thc Launch Escapc System motors .  

3 .  3 Ground Operational Support Svstem Functions. - The prouiid 

‘1 public address  system 

Optical :2lincment Equipment. - 

operational support  sys tem (GOSS) functions will provide monitoring and 
surveil lance of the performance of the spacecraf t  and the c rew during 
each mission. These functions consist  p r imar i ly  of: (1)  communications, 
(2 )  tracking, ( 3 )  data processing facil i t ies,  and (4) command control. 
Operational control of the support sys t em wil l  be exercised by the Mission 
Control Center  (MCC) located a t  Houston, Texas. Detail GOSS performance  
and interface requirements  a r e  defined in  SID Specification 62-1005. 

3. 3.  1 Communications Requirements. - Communication sys t ems  will be 
provided for  the necessary  t ransmission of information between the 
spacecraf t  and ground stations. 
the point of or igin to the point of use i n  a fo rm which can be analyzed by 
da ta  processing equipment to evaluate flight control o r  sys tem per formance  
pa rame te r s .  Te lemet ry ,  teletype, voice, and television, with c o r r e -  
sponding recording equipment, will be the communication sys tems utilized. 

3. 3. 1. 1 Spacecraft  to Earth.  - 
communication link will be to  transmit:  (1) measurements  of spacecraf t  
s y s t e m s  performance not readily available to the crew,  (2)  voices of the 
c rew,  and ( 3 )  television signals to GOSS stations.  
have receiving and recording equipment for te lemetry and voice. 
GOSS stations wil l  receive and record television signals.  
s ta t ions will r e t r ansmi t  selected portions of all the recorded data  to the 
MCC for analysis  as necessary.  

3 .  3 .  1. 2 Ea r th  to Spacecraft. - A voice modulation radio communication 
link wil l  be provided between all GOSS stat ions and the spacecraf t  crew. 

The information will  be t ransmit ted f rom 

The function of the spacecraf t  to ea r th  

A l l  GOSS stations will 
Selected 

The remote  



r e a l  t ime exchange of information between the c rew and contacting GOSS 
station necessary  for surveillance and control of the mission. 

of the following t ransmissions:  
t ime,  ( 3 )  television (those remote stations in  continental United States),  
(4 )  selected te lemet ry  measurements  f rom the spacecraf t ,  (5) teletype, 
(6) telephone. 

(1) radio,  ( 2 )  r ada r  measurements  i n  r e a l  

3 .  3. 1. 3 
links will be established between each remote station and the MCC capable 

Intersystem Link of Remote Stations to MCC. - Communication 

3. 3 .  2 
be a major  pa r t  of the GOSS system for c lose surveil lance of the spacecraf t  

Tracking Requirements.  - A n  extensive tracking r a d a r  network will  

3. 3 .  2.1 Radar tracking of the spacecraf t  will be 
per formed by ground based and shipboard remote stations possessing the 

Near E a r t h  Tracking. - 

during flight when visible f rom the ear th .  
accura te  orbital  data for  verification of init ial  flight control conditions. 
r ada r  network wil l  provide subsequent space position, earth-moon range, 
and spacecraf t  velocity information when required by the MCC during 
var ious phases  of the mission. The tracking data will be provided in  r e a  
o r  nea r  r ea l  t ime to maintain continuously updated t ra jectory data. 
result ing ground based determinations of position and velocity will be used 
to confirm the performance of the spacecraf t  guidance and navigation sys -  
tem and to provide acquisition data to the down range GOSS stations.  

The r ada r  tracking will provide 
T 

The 

required radar  accuracy  and position. 
a monopulse instrumentation radar  having: 
assumed to be line-of-sight with a 5-degree horizontal  mask ,  and ( 2 )  digital 
readout facilities for range, range ra te ,  azimuth, and elevation information. 

These s i t e s  will p r imar i ly  posses s  
(1 )  an  unambiguous range 

Acquisition aids will be utilized to aid the tracking r ada r  to reduce i t s  
s e a r c h  of volume and to achieve faster  lock-on to the spacecraf t .  
a ids  will include: 
GOSS tracking s i t e s  by the MCC and ( 2 )  remote s i te  angle tracking r ea l  t ime 
information obtained by the telemetry antennas. 

3 .  3 . 2 .  2 

These 
(1) advance trajectory information relayed to the remote 

Deep Space Tracking. - The Deep Space Instrumentation Facil i ty 

communications to  lunar distances. 
ing charac te r i s t ics :  
s ight  with a 5-degree horizontal mask and ( 2 )  digital readout facil i t ies for 
range ,  range- ra te ,  azimuth, and elevation information. 

The DSIF s i tes  will possess  the follow- 
(1) unambiguous lunar range assumed to be line-of- 

Adequate tracking of the spacecraft  a t  the dis tances  in\volved will bc 
accomplished with the aid of spacecraft  t iansponders .  
requirements  wi l l  be maintained between the spacecraf t  and  the ground 
equipment for the var ious tracking functions involved. 

Equipment capability 
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Continuous compu- 

The Computer Complex will p rocess  cr i t ical  performance data to 
de te rmine  flight parameter  changes to be implemented by the spacecraf t  
c rew o r  GOSS stations.  Repeat computations and separa te  special  
computations will be made when requested by the spacecraf t  c rew o r  
considered advisable by th<? MCC. 

The MCC will a l e r t  the spacecraft  crew to any cr i t i ca l  condition 
indicated by the ground control and of the correct ive measu res  to be taken 
by the crew af ter  verification o i  the condition aboard the spacecraft .  

3. 3 .  3. 1. 3 Recovery Phase .  - 
wide GOSS station inputs and processing by the Computer Complex will 
provide the spacecraf t  c rew with information on space conditions for 
determining ea r th  entry path perturbations,  landing s i te  determinat ion,  
the landing s i te  weather ,  and possible touchdown conditions. 

The MCC through utilization of the world 

The MCC Computer Complex w i l l  be utilized to implement the 
r ecove ry  phase operations.  Effective deployment of the recovery  fo rces  will b 
accomplished by initial computer memoicy s torage of the position of the 



I ( 2 )  evaluating the data monitored by the GOSS network, and ( 3 )  directing 
support  to the spacecraf t .  The Computer Complex wi l l  compute the desig- 
nation data for the GOSS network t rackers .  
(1) spacecraf t  orbi ta l  pa rame te r s  to the GOSS stations equipped with digital 
computers ;  (2)  look angles in  rea l  t ime where high speed data links a r e  
available;  ( 3 )  look angles in  non-rcal t ime where communication facil i t ies 
a r e  limited to teletype equipment; (4) process  detailed GOSS station 
te lemetry information, and ( 5 )  special information f rom MCC o r  remote 
station computers to a s s e s s  indicated marginal  o r  c r i t i ca l  spacecraf t  
conditions. 
processing f rom the remote GOSS stations will be selected to l imit  the 
data processing required to  monitor and support the spacecraft .  Overal l  
integrated determinations and assessments  of the p rogres s  of the miss ion  
will be made by the Computer Complex based on the inputs f rom all GOSS 

The Complex will  t ransmit :  

The data transmitted to the MCC Computer Complex for  

recovery forces .  
of the spacec ra f t  during the ear th  entry phase to calculate and determine 
landing location of the spacecraft .  

Subsequcnt direction will be based on continuous t racki  

I 3. 3 . 3 . 2  Computer Complex Support of GOSS Stations. - The MCC C 
~ 

I .  

composed of the requirements  for checkout levels,  launch r a t e s ,  total 

stations . 
3 . 4  Checkout Concept and Procedures .  - 

.e 

The checkout concept shall be 

checkout t ime, and crew-spacecraf t  checkout provisions. The checkout 
procedures  shal l  cover requirements  for  all checkout a r e a s  both a t  
NAA-S&ID and a t  AMR. 
sha l l  include a functionally integrated checkout of the Guidance and 
Navigation System in the Command Module and of the c rew within the 
Command Module to determine operational capability p r io r  to shipment 
to AMR. 

The spacecraf t  checkout operations a t  NAA-S&ZD 

3 . 4 .  1 Checkout Level. - Checkout levels sha l l  be commensurate  with the 
capability of the checkout confirmation equipment and the objective of the 
performance verification check at each station. 

3 . 4 .  1. 1 During the checkout of a system i n  
the Command Module o r  Service Module, p r io r  to mating, the checkout 
equipment sha l l  be capable of confirming performance of mos t  of the 
operational sys t ems  to the replaceable pdckage level and of some of the 
s y s t e m s  to the component lelrel. 

3.4. 1 . 2  Combined Svstcms Checkout Lcvc.1. - During the checkout of 

Systems Checkout Level. - 

L ,  

combined sys tems i n  th(. spacecraft  following thc mating of the Command 



. ccnfir,.r,ing performance of the combined sys t ems  to the subsystem level 
and i n  some c a s e s  to the replaceable package level. 

3.4. 1. 3 
integrated s y s t e m s ,  which shal l  consist  of the combined sys tems of the 
spacecraf t  and launch vehicle, the checkout equipment shall  be capable 
confirming performance capability of m o s t  of the combined sys t ems  to 
sys tem level and of some of the integrated sys t ems  to the subsystem lev 

3.4.1.4 Launch P a d  Checkout Level. - During the countdown, the checkout 
equipment shal l  be capable of confirming the performance of mos t  of the 
integrated sys t ems  to the sys tems level  and of some of the integrated 
sys t ems  to the subsystem level. 
generally be checked out to the component level  during countdown. 

3 .4 .  1. 5 
be capable of process ing  spacecraf t  and launch vehicle sys tems to p e r m  
a projected launch r a t e  of one space vehicle every  two months. 

3 . 4 .  1 . 6  Checkout Time Requirement. - 
checkout t ime sha l l  be 80 f 20 work days. 
two eight-hour shifts  for  s ix  days each week, 

3.4. 1. 7 Crew-Spacecraf t  Checkout. - 
part ic ipate  in  some phases  of checkout of the Command Module. 
shal l  actuate controls ,  observe displays,  and evaluate system o r  sys t ems  
performance under  checkout conditions. 
consistent with safe ty  provisions and training requirements .  

Integrated Systems Checkout Level. - During the checkout of 

Explosive o r  pyrotechnic sys tems shal l  

Launch Rate Requirement. - The Apollo facil i t ies a t  AMR s h a l l  

The projected final assembly and 
Each work day s h a l l  consis t  of 

The c rew and al ternates  shal l  
The crew 

Crew participation shall be 

3.4.2 Checkout Procedures .  - Procedures  sha l l  be developed to cover 
the spacecraf t  functional requirements  for  a l l  checkout areas a t  NAA-S&ID 
and a t  the Atlantic Missi le  Range. The procedures  shal l  be sufficiently 
comprehensive to a s s u r e  a complete checkout of the spacecraf t .  Hardware 
elements ,  individual sys t ems ,  combined sys t ems ,  and integrated sys t ems  
checkout sha l l  be compatible with miss ion  objectives. 
equipment sha l l  be checked in accordance with a simulated miss ion  
operational sequence when practicable.  
sha l l  be commensura te  with the checkoutJeve1 a t  the various checkoi t  
stations.  

The spacec ra f t  

Checkout p r oc e dur  e s requirements  

personnel  qualified to implement and accomplish the objectives of the 
p rogram.  
be coordinated with NASA and with all of the Apollo program Associate 
Cont rac tor  8 and Subcontr act  o r  s . 

Determination of overal l  p rog ram personnel requirements  will 



, 

RTH A M E R I C A N  AVIATION,  INC. 

3.5.1 Personnel  Categories and Functions. - The p r imary  personnel  
categories  and functions considered i n  this specification will include the 
f 0 1 lowing : 

(a )  Adniinistrntivc: - hlanagement coorciinatiun arid direction to 
in  sur  e in t c g 1' ;I t t b c i  a c c r )  n i p  li s hnic n t o i 
necessary tasks .  

(b) Scientists - Specialists in par t icu lar  fields to provide and 
verify information needcd i n  support  of the 
spacecraf t  ;,nd defini tivii of mission objectives 
and pa rame te r s .  

( c )  Engineers - Technical spcbcialists pr imar i ly  concerned with 
validation of the capabi1itit:s o f  t h e  spncc*craft 
and ground s upp o r t e quipm e 11 t . 

(cl) Mathcmaticians - Spccialists qu;lliiicrl to chcck and verify the 
mathematical  considc rations in\-olvrrI in  the 
definition of t%:ic-h mission. 

( e )  Tc>chnicians - Support personnel to pro\.ide technical a s s i s -  
tance particularly witti tht. assc.mbly and chc,(-k 
out oi thc spacecraft an(! zroun(l .  s u ; i p o ~ * t  
c'q ui p m cxn t . 

( f )  Mechanics - Personnt.1 p;lx-ticularly qualific.tl i n  specifi(. 
functions of ha  rt1w-a 1 - c  iiicc hani c ' a  1 a s s ( . r n h l y .  

(g) Flight Support Pvrsonnc.1 - P c r s o n n c l  q\i;tlifi(*d i n  spt*cifi<.  
itlllc ti o ns o f 1) r t' 1 a u n  c h 1) 1) t' rations 
a t  A M R ,  MCC, ant1 rtsrnotc GOSS 
stations. 

(11) Other Suppor t  Pcrsonnc.1 - Persc>nnc.l rrqi1irc.d t r i  ac.i:unil)lish 
sp<'cific t , t s k s  a t  v ' i r ious levcls of 
t h L, p r o c r i i n  . 

3 .  5. 2 Safety I)t.rsorincJ v:ill ?.)e pruxidcc! to  insure  the 
safety of the spacecraf t  c rew and ground operations personnel during 
operational checkout of the spacecraft  and during the prelaunch countdown 
on the launch pad pr io r  to liftoff. Ground personnel  or  the crew will 
act ivate  the Launch Escape System i n  the event of a launch pad contingency. 
The Range Safety Officer wil l  maintain necessary  cognizance of init ial  
launch conditions to insure  the maximum safety conditions for the 

Srifcty Pcrsonncl .  - 

.C 
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spacecraf t  c rew and personnel in the launch and down range a reas .  
personnel  will monitor the physiological react ions of the crew. 

3 .6  Maintenance Concept. - 
spacecraf t  a t  a high level of flight readiness .  
a s  ground support  equipment, t r a ine r s ,  evaluators ,  and s imulators  will  be 
maintained at a high level of operability during a l l  phases  of ground opera* 
tions. Repair and replacement of failed hardware will be accomplished at 
levels commensurate  with the capability established for each major  opera-  
tional a r ea .  

3 .  h .  1 
operational a r e a  will be determined by the functional support  requirements  
f o r  the spacecraf t ,  by replacement s p a r e s ,  and by repa i r  capability. 

3 . 6 .  1. 1 
N A A - S & I D  shall  reach to the lowest unit o r  detail  p a r t  level. 
isolation shall  be  to the replaceable package level during checkout. 
faulty package shall then be removed and the malfunction isolated by bench 
maintenance equipment to the smallest  ser ia l ized replaceable unit o r  par t .  
Bench maintenance shal l  a l so  include the recertif ication of spa res  a t  
periodic intervals .  

3.6.1. 2 hilaintcnance Levels a t  AMR. - 
Operations and Checkout Building and in  the remote  o r  hazardous a r e a  a t  
AMR shall  be to the replaceable package level. Bench maintenance sha l l  
be s imi l a r  to that a t  NAA-S&ID except a s  limited by the availability of 
spa res .  
subsystem o r  sys tem level and maintenance a t  the launch pad shal l  be to 
thc sys tem level where possible. 

3.6. 1. 3 
shal l  be performed a t  three levels: 
( 2 )  thc bench maintenance level, and ( 3 )  the overhaul level. Repair  a t  the 
acceptance and tes t  level shall  be accomplished by replacing the malfunc- 
tioning package. Rcpair a t  the bench maintenance level shall be done by 
replacing ser ia l ized  units o r  parts which fail. 
shal l  bc accomplished by complete reconditioning of the failed hardware.  

3.6. 1 . 4  
liniitcd to the replacement  of faulty packages .  
sc r ia l izcd  units o r  pa r t s  in a failed package shal l  be limited to c r i t i ca l  

Medic 

Maintenance will be exercised to maintain th 
Such subsidiary equipment 

Levels of .Repair and Retest. - Levels of r epa i r  and r e t e s t  in each 

Maintenance Levels a t  NAA-S&ID.  - Maintenance performed at 

The 
Malfunction 

Maintenance performed in the 

Maintenance in  the Vertical Assembly Building shall  be to the 

NAA-S&ID Repair Functions. - Repair  functions a t  N A A - S & I D  
(1) the acceptance and tes t  level, 

Repair  a t  the overhaul level  

AMR Rcpair  Functions. - Repair  a t  AMR shal l  be generally 
'The replacement  of faulty 
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co- 

be transported f rom NAA-S&ID to the Atlantic Missi le  Range by air. 
spacecraf t  adapter will be transported by ship. 
requirement  i s  established for the spacecraf t  modules because t rans i t  time 
i s  a c r i t i ca l  factor in the overal l  launch preparat ion schedule. In addition, 
the checkout schedules of the Command and Service Modules coincide to the 
extent that the two modules a r e  required a t  the Atlantic Missile Range a t  
the same  time. Other modes of transportation may be used when permit ted 
by the program schedule. Ship transportation for  the spacecraf t  adapter is  
requi red  because of the s ize  of the adapter.  

3 .7 .  3 Training Reauirements.  - The training reaui rements  shal l  consis t  

The 
The a i r  transportation 

simulated mission conditions, ( 2 )  the flight operations personnel  to pe r fo rm 
flight support functions by using simulated mission conditions, and ( 3 )  the 
pref l ight  operations personnel to per form all operations necessary  to p r e -  
p a r e  the spacecraf t  for flight by use of special  training aids and devices.  

3 .  7.  3 .  1 F l i g h t  Crcw Training. - Fl i rh t  crew training shal l  be establishcd 
~ ~~~ 

to ins t ruc t  the c rew in the operation of a l l  the spacecraf t  sys t ems ,  sys tems 
management skil ls ,  and the coordination of crew-ground operations 
personnel  functions. 

3 . 7 . 3 . 2  Flight Operations Personnel  Training. - Flight operations training 
sha l l  be establishcd to instruct  ground personnel in  spacecraf t  sys tems 
operat ion and monitor console interfaces.  Training in communications, 
operat ions,  and support functions between flight controllcars and remote 
s i t e  personnel sha l l  a l so  be conductcd. 



outs,  assembly  and disassembly of the spacecraf t ,  maintenance, and repa i  
of spacecraf t  hardware  to the component level. 

3.8 Faci l i t ies  Requirements.  - 
3.8. 1 NAA-S&ID Facili tv Reauirements.  - The NAA-S&ID faci l i t ies  shal l  

checkout facil i t ies required to implement and support  the Apollo program. 
The existing technical facil i t ies of the other NAA regional Divisions shal l  
be utilized when considered necessary.  The basic functional capabili t ies 
of the S&ID facil i t ies applicable to spacecraf t  operations within the scope 
of this specification a r e  presented below. 

3.8. 1.1 Manufacturing Checkout Facil i t ies.  - The faci l i t ies  shal l  provid 
a capability for  checkout and verification of the per formance  capability o 
the spacecraf t  operational systems and ground support  equipment. The 
check0u.t faci l i t ies  shall  provide the a r e a  and ver t ical  space layout requi 
to assemble  the Apollo spacecraf t ,  Necessary cal ibrat ion faci l i t ies  and 
equipment shal l  be provided to insure instrumentation accuracy. 

3.8. 1 . 2  Engineering Acceptance Checkout Facil i t ies.  - Faci l i t ies  shal l  be 
provided for final spacecraf t  combined sys tems checkout. 

The checkout equipment shall be housed in  a control  room located 
adjacent to checkout operational a reas .  
equipment shal l  be provided to check the accuracy of a l l  t e s t  equipment. 
Displays shall  be located in  the control room to provide a visual  check 
of the data. Electronic  laborator ies  and radiation shielded a r e a s  shal l  
be provided for radiation control during the checkout operations.  

Calibration faci l i t ies  and 

The engineering acceptance checkout a r e a  shall  he located adjacent 
t o  the. f inal  dssc>mLly a r e a  to r i i inirni  Le h;intlling o f  t h r  sp;i(-ccraft  modules. 

A stockroom shal l  be provfdctl to housc~ all components and sys tems 
requi red  for final assembly and checkout. 

3.8. 1. 3 Data Ground Station. - An analog and digital computer data 
ground station sha l l  be provided to p rocess  spacecraf t  sys t ems  per form-  
ance checkout data. 
sha l l  be located adjacent to the final assembly and sys t ems  integration 
facility. 

The P C M / P A M  data acquisition and processing system 

A r e a l  t ime data display shal l  be provided. 
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3 . 8 .  2 AMR Facility Requirements. - The facil i t ies a t  AMR will  consis t  of 
seve ra l  major  operational buildings and the launch pad complex. 
functional capabili t ies of these facilities a r e  presented below. 
flow diagram and the ground operations diagram a t  AMR a r e  shown in  
F igures  2 and 3. 
will be made as necessary  to accomplish program requirements .  

The basic  
The facilitie 

Utilization of other existing o r  additional new facil i t ies 

3.8.2. 1 Spacecraft  Operations and Checkout Building. - This 
provide the physical equipment and space layout for receiving inspection, 
subsystems performance checkout, and maintenance of the spacecraf t  
Command Module, the Service Module, and the Adapter. The building 
will include a mult i -s tory open bay a r e a  for assembly,  interface sys t ems  
integration, and combined systems checkout of the spacecraf t  modules. 
A vacuum chamber will a l so  be provided for  reduced p r e s s u r e  t e s t s  of 
the Command Module and Service Module. 

3 . 8 . 2 . 2  Ordnance Facility. - An Ordnance Facil i ty located i n  the 
Hazardous o r  Remote Area will provide the physical equipment and space 
layout for receiving inspection, modification, subsystems per formance  
checkout, maintenance, and bonded s torage  of spacecraf t  solid propellant 
mo to r s ,  explosive ordnance, pyrotechnic devices,  and spa re  p a r t s .  

3 . 8 .  2. 3 Parachute  Building. - This faci l i ty  will provide the physical 
equipment and space layout for receiving inspection, modification, 
parachute  packing, and bonded storage of the Command Module parachute 
package. 

3 . 8 .  2 . 4  This facility will provide the 
physical equipment and space layout for checkout and tes t  of a l l  fluid 
sys t ems  in  the Command Module and Service Module. 

3 . 8 . 2 .  5 Reaction Control System Building. - This facility will provide 
the physical equipment and space layout for s ta t ic  firing t e s t s  of the 
Reaction Control Systems of the Command Module and Service Module. 
The facility will include a high bay s t ruc tu re  capable of containing an 
assembled  spacec ra f t  for  the tes ts .  Adjacent a r e a s  of the facility will 
include a n  instrumentation control room and appropriate support  shops.  

3 . 8 .  2. 6 
propulsion t e s t  s tands,  propellant supply sys tem,  hydraulic fluid and gas  
supply sys tem,  pressurizat ion system, instrumentation control rooms,  
and an  emergency safety system. 
Module propulsion system will be conducted a t  this facility. The facil i ty 
w i l l  be capable of testing individual modules o r  an  assembled spacecraf t .  

Fluid System Tes t  Facility. - 

Static F i r ing  Facility. - This facility will consis t  of rocket  

Static fir ing tes t s  of the Service 
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3.  8. 2 . 7  This facility will provide space 
and equipment for  weight and balance checkout of the Command Module, 
Service Module, and Launch Escape System. 
physically and electr ical ly  mating the Command Module and the Launch 
Escape System and for subsequent weight, balance, and alinement of the 
mated modules. 

3 .8 .2 .8  Radar  Boresight Facili?. - 
boresight target  alinement equipment to properly aline the r ada r  i n  the 
mated Command Module and Service Module. 

Weight and Balance Facility. - 

Provis ions will be made  for  

This facility will  contain the r ada r  

3 .8 .2 .9  AMR Apollo Launch Complex. - The Apollo Launch Complex 39 
a t  AMR will consis t  of the necessary prelaunch operational faci l i t ies  and 
related launch pad a r e a s .  
Figure 4 with the designated buildings and a r e a s .  

3.8.2. 9.  1 Vert ical  Assembly Building. - 
will be a high bay s t ruc ture  equipped for  the final assembly and checkout 
of the integrated spacecraf t  and launch vehicle. The facility will contain 
checkout equipment for verification of the integrated sys t ems  of the space-  
c ra f t  and launch vehicle. 
assembly  and checkout of space vehicles simultaneously. 
a r e a s  will completely enclose the space vehicle during the g rea t e r  p a r t  of 
the prelaunch checkout operations. A perspect ive drawing of the Vert ical  
Assembly Building i s  shown in Figure 5. 

3.8.2.  9.2 Arming Tower. - 
s t ruc tu re  located between the Vertical  Assembly Building and the launch 
pad a r e a s .  The Arming Tower will be used for  final installation of the 
fl ight ordnance equipment including the pyrotechnic devices,  explosive 
uni ts ,  and solid propellant motors  for  the Launch Escape System. The 
physical and e lec t r ica l  mating of the Launch Escape System and checkout 
of the Command Modple - Launch Escape  System in te rsys tems wil l  a l so  
be accomplished a t  the Arming Tower. 

3.8.2. 9. 3 Launch Control Center. - The Launch Control Center  will  con- 
sist of automatic and manual checkout and launch control equipment. 
Center  will  be linked by r-f communications and coaxial cable with the 
Launch Pad  A r e a s  and the Spacecraft Operations and Checkout Building. 
Final prelaunch checkout and actual launch control command of the space 
vehicle will be made  from the Launch Control Center .  The Launch Control 
Center  will contain equipment to monitor and t r ansmi t  space vehicle 
a scen t  position and initial t ra jectory information to the Mission Control 
Center at Houston, Texas. 

The Launch Complex will be a s  shown in  

The Vert ical  Assembly Buildin 

The building will  contain severa l  bays for  
The assembly  

The Arming Tower will be a single high bay 

The 
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3.8.2.9.4 Launch Pad  Areas .  - Each of the Launch 
of la rge  c i rcu lar  o r  rectangular concrete pads and s t ruc tu res  equipped with 
a flame def lector ,  propellant supply faci l i t ies ,  e lec t r ica l  power,  hydraulic 
fluid and pneumatic g a s  supplies,  p r e s s u r e  sys tems,  emergency fire and 
decontamination faci l i t ies ,  coaxial and r-f communication equipment, and 
personnel  protective shel ters .  
access  to the space vehicle on the launch pad and will  be used for  entry of 
the c rew into the Command Module. 
pad a r e a  is  shown in Figure 6. 

An umbilical tower will provide physical 

A perspect ive drawing of the launch 

3.8.2.9. 5 Launch Complex Roadway. - A specially 
roadway system will  interconnect a l l  of the ma jo r  operational buildings and 
facil i t ies of the Apollo AMR Launch Complex. 
turally adequate to support  the 2500 ton launch- t ranspor te r  c rawler  when 
moving an assembled space vehicle and umbilical  tower between the 
Vert ical  Assembly Building, the Arming Tower,  and the Launch P a d  A r  
The roadway su r face  wil l  be smooth and level to minimize vibration and 
other  adverse effects t ransmit ted to the assembled space vehicle when 
being t ransported by the 2500-ton c rawler .  

The roadway will be s t ruc -  

3.8. 3 Mission Control Center ,  Houston, Texas. - The complete facil i t i  
for monitoring, control,  and direction of a l l  Apollo miss ion  objectives WI 

be established a t  Houston, Texas.  
buildings and equipment to monitor the p r o g r e s s  of the spacecraf t  imme-  
diately before and a t  a l l  t imes after launch. 
wil l  be capable of measuring a l l  of the major  performance pa rame te r s  of 
sys t ems  aboard the spacecraf t  when d i r ec t  line-of- sight communication is  
possible between the MCC and the spacecraf t  and will monitor such pe r -  
formance at  a l l  o ther  t imes  through a complex communications network 
established a s  a n  integral  p a r t  of the GOSS networks. 

The facil i t ies will  include the necessa ry  

The monitoring equipment 

3 .8 .4  GOSS Network Stations. - 
world-wide network of communications, tracking , and control stations. 
Approximately twenty-five stations will be established a t  s t ra teg ic  
locations throughout the world s o  that surveil lance and monitoring of 
spacecraf t  flight p rogres s ,  on-board sys tems,  and crew status  can be 
maintained. 
network where feasible.  

The GOSS sys tem wi l l  consist  of a 

Existing GOSS stations will be incorporated into the Apollo 

3 . 8 .  5 Other Faci l i t ies .  - Other faci l i t ies  will be established in  accordance 
with the overal l  needs of the Apollo P rogram.  These facil i t ies a r e  not 
defined in  this specification a s  i t  i s  anticipated that they will evolve f rom 
subsequent requirements  to be established a s  the program p rogres ses .  



3 .  9 P o s t  Flight Operations. - 
all of the operations which take place af ter  touchdown of the Command 
Module. These operations a re :  (1)  establishing the touchdown location of 
the Command Module; ( 2 )  deployment of the ground recovery forces  to 
locate and re t r ieve  the spacecraft  c rew and the Command Module; 
( 3 )  debriefing of the crew; (4) physical inspection of the Command Module, 

3 . 9 .  I Establishment of Touchdown Location. - Continuous tracking sur- 
veillance,  monitoring, and voice communication, when possible,  will be 
maintained between the spacecraft ,  the MCC, all GOSS stations in the 
vicinity of the en t ry  window, and the ground recovery fo rces  during the 
ear th  entry of the Command Module. The MCC Computer Complex will 
p rocess  te lemetered en t ry  tracking data along with memory-s tored  landing 
location data to determine the touchdown location and init iate deployment 
of the neares t  ground recovery forces.  

3 . 9 .  2 Recovery Operations. - 
be based on implementation of a general  recovery operations plan. 
plan will be predicated on the establishment of: 
and (2)  contingency recovery a reas .  
a r e a s  i n  which the probability of the touchdown of the Command Module is 
sufficiently high to require  the pre-positioning of the recovery forces  in  
the a r e a s  to a s sume  recovery within a projected t ime. 
recovery a r e a s  will be those a reas  in  which the probability of touchdown 
of the Command Module i s  considered sufficiently low to requi re  only the 
utilization of standby rccovery forces  with specialized sea rch  and rescue  
capabilities. The MCC wi l l  deploy the recovery force neares t  the deter-  
mined o r  assumed touchdown location. 
mand Module wi l l  be delivered to the nea res t  operational base. 

3 .  9. 3 A n  init ial  medical examination will be made of the 
c rew to determine each member ' s  general  physical  condition. Specific 
t e s t s  will be made a s  considered advisable by the examining personnel. 
Debriefing personnel will interrogate thc c rew members  regarding pr imary  
considerations of varipus aspects of the mission.  'The information d is -  
seminated by the c rew tnembers  will be properly recorded.  Subsequent 
debriefing operations will permit  more  detailed consideration of all aspects  
of the mission. 

3.9.4 Physical  Inspection of the Command Module. - Following delivery 
of the Command Module to the nearest  Apollo operational base ,  a physical 
examination of the module will be made by qualified N A S A  and NAA-S&ID 

The post  flight ground operations will include 

The deployment of the recovery  forces  wil 
The 

(1) planned recovery a r e a s ,  
Planned recovery a r e a s  will be those 

Contingency 

When located, the c rew and Com- 

Debriefing. - 



r--------- 
together with the information provided by the crew, will permit -.. .,. 
assessment to be made-by NASA of the mission, the accomplishment 
objectives 2nd the deficiencies indicated. 

4.  QUALITY ASSURANCE 

Not applicable 
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